Microvasculature sparing with controlled reperfusion of ischemic myocardium.
Reperfusion of ischemic myocardium may result in further ultrastructural damage to cardiac fibers, a phenomenon known as reperfusion injury. We have recently shown that controlled reperfusion, with maintenance of reperfusion flow rates near preischemia levels, prevents much of this reperfusion damage. This observation suggests that mechanical damage to the myocardial microvasculature is important in the pathogenesis of reperfusion injury. In this study, we have used electron microscopy to examine the microcirculation of ischemic, reperfused pig myocardium under conditions of uncontrolled and controlled reperfusion. Animals receiving uncontrolled reperfusion (reperfusion flow 3-4 times preischemia levels) showed ultrastructural damage to myocardial capillaries after 1 hour of ischemia and 2 hours of reperfusion. This damage was manifested as depletion of endothelial cell pinocytotic vesicles, plugging of capillaries by erythrocytes, leukocytes, and fibrin-containing microthrombi, and perivascular microhemorrhages. None of these changes were found in animals receiving controlled coronary artery reperfusion. We conclude that mechanical damage to the myocardial microvasculature is important in the pathogenesis of reperfusion injury and that such damage is obviated under conditions of controlled coronary artery flow during reperfusion.